Phenocopies/syndromes with only cardiac manifestation possible.
* 602743 AMP-activated protein kinase (PRKAG2) locus 7q35-q36.36 -Wolff-Parkinson-White syndrome, with our without HCM CMH. Mitochondrial oxidative phosphorylation (OXPHOS) mtDNA.
* 300644 Alpha-galactosidase A (GLA) locus Xq22 -Fabry's disease.
* 309060 Lysosome-associated membrane protein 2 (LAMP2) locus Xq24 -Danon's disease/Wolff-Parkinson-syndrome.
Mutational spectrum
Many genes are involved in HCM. For practically all genes, all types of mutations have been reported (missense, frameshift, nonsense, splice site, and small deletions and insertions).
Analytical methods
Direct sequencing and DHPLC (only for MYBPC3 until the end of 2010). MLPA is also being used.
Analytical validation
Sequencing of both strands. When a mutation is identified, one should validate the mutation in an independent experiment by direct sequencing using a freshly prepared DNA dilution.
1.8 Estimated frequency of the disease (incidence at birth ('birth prevalence') or population prevalence) Estimated that one in 500 individuals is phenotypically affected in the general population worldwide. 1-5 1.9 If applicable, prevalence in the ethnic group of investigated person There seems to be no clear differences in the HCM prevalence between different ethnicities.
Diagnostic setting

Comment:
The two most frequently mutated genes are MYBPC3 and MYH7. 6 Most of the HCM CMH patients are heterozygous for a mutation, but in 3-5% of the cases, patients carry two mutations in the same gene (compound heterozygous or homozygous), or in different genes (digenic). In general, this is associated with a more severe phenotype with younger age of onset and more adverse events, suggesting a genedosage effect. 6 Many genes involved with mutation frequencies ranging between 30% and rare (local data and literature). On average, the mutation detection rate for the most obvious set of five candidates is about 56% (MYBPC3:20-30%; MYH7:20-30%; TNNT2:3-5%; TNNI3:3-5%; TPM1:1-3%). 11,12,13
Clinical specificity (proportion of negative tests if the disease is not present)
The clinical specificity can be dependent on variable factors such as age or family history. In such cases, a general statement should be given, even if a quantification can only be made case by case.
Probably 100%, but no data available for this measure. Might be a little bit less because of the reduced penetrance of HCM.
Positive clinical predictive value (life-time risk to develop the disease if the test is positive).
Almost 100% in advanced age. HCM has an age-related pentrance. This penetrance is depending on the individual mutation and/or the gene that is affected and is, in general, steadily increasing until advanced age; see ref. 13 for a review.
Negative clinical predictive value (probability not to develop the disease if the test is negative).
Assume an increased risk based on family history for a nonaffected person. Allelic and locus heterogeneity may need to be considered.
Index case in that family had been tested: If a pathogenic mutation is found in the index and this mutation was not found in another family member, then this member has a o5% change of carrying another HCM-causing mutation. Index case in that family had not been tested:
If the patient has a clinical diagnosis of HCM he/she has a 490% chance of having a genetic mutation. Therefore, the chance that another family member will develop HCM once in his/her life will be close to 50%. 
Can a diagnosis be made other than through a genetic test?
Comment:
The diagnosis of HCM CMH is a clinical one, made on the basis of an increased ventricular wall thickness (15 mm or more, or 13 mm or more in relatives of an HCM patient) in the absence of abnormal-loading conditions (arterial hypertension, valve disease), sufficient to cause the observed abnormality. 14 Wall thickness is assessed using echocardiography or cardiac magnetic resonance imaging. Owing to age-dependant penetrance, a negative clinical test does not exclude the possibility of developing HCM CMH at a later age.
Describe the burden of alternative diagnostic methods to the patient.
Echocardiography and magnetic resonance imaging are non-invasive procedures with negligible risks and little inconvenience to the patient.
How is the cost effectiveness of alternative diagnostic methods to be judged?
When a disease-causing mutation is identified in the index patient, genetic testing can be offered to apparently healthy relatives within the family to determine whether they carry the same mutation and are at risk of developing the disease in the future. If the relative carries the mutation, then regular medical follow-up is required to detect early cardiac disease, and thereby improve their management. Specific advice to gene carriers might include restriction of physical activity (especially competitive sport), avoidance of specific careers, and reproductive counselling. If a relative does not carry the mutation then they can be reassured and cardiological follow-up discontinued (provided that severity of the phenotype in any family member does not suggest multiple genetic events). Recent evidence indicates that this strategy is highly cost-effective. 15 An important feature highlighted by this study is the potential for molecular genetic testing to discharge those without a disease-causing mutation who may have had an ambiguous, or even false positive clinical tests requiring ongoing clinical surveillance. It is estimated that by introducing genetic testing, 13% of patients will be discharged from routine follow-up care.
Will disease management be influenced by the result of a genetic test?
3.2 Predictive setting: the tested person is clinically unaffected, but carries an increased risk based on family history (To be answered if in 1.10, 'B' was marked)
Will the result of a genetic test influence lifestyle and prevention?
If the test result is positive, regular cardiological evaluation is advised to detect clinical signs of HCM CMH and to estimate the risk of sudden cardiac death. Intense physical activity (eg, burst activities, sprinting), or systematic isometric exercise (eg, heavy lifting) will be discouraged.
If the test result is negative (please describe), relatives without the mutation can be discharged form cardiological follow-up. Carriers of mutations will receive reproductive counselling on the risk of transmission to their own offspring.
Which options in view of lifestyle and prevention do a person at-risk have if no genetic test has been done (please describe)?
Advice given will be the same as with a positive genetic test.
3.3 Genetic risk assessment in family members of a diseased person (To be answered if in 1.10, 'C' was marked)
Predictive genetic testing of relatives is only possible if a pathogenic mutation has been identified in an affected person in the family. Autosomal dominant inheritance implies a 50% risk of being a carrier of the pathogenic mutation in first-degree relatives of a person with the disease.
Does the result of a genetic test resolve the genetic situation in that family?
This is only possible if the mutation in the affected proband is detected (35-65%). 16, 17 Otherwise, relatives are advised to undergo regular cardiological evaluation.
Can a genetic test in the index patient save genetic or other tests in family members?
Yes, it will be cost effective. A negative test result in the index patient does not mean the disease is not hereditary. On the other hand, a positive genetic test result implies the possibility of predictive genetic testing in relatives. Relatives being non-carrier of the pathogenic mutation can be excluded from repeated cardiological follow-up and this will mean saving the costs of ECG and echocardiography. In case of a negative genetic test in the index patient, all relatives are advised to continue regular cardiological follow-up.
3.3.3 Does a positive genetic test result in the index patient enable a predictive test in a family member? Yes, when a pathogenic mutation is detected.
Prenatal diagnosis
(To be answered if in 1.10, 'D' was marked)
Prenatal genetic diagnosis in HCM is rarely performed, 10 and is not actively offered to parents, in common, with other late-onset genetic diseases. Prenatal diagnostics in HCM is only possible when a pathogenic mutation has been detected in the family. 
